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20. ABSTRACT Vxmtinued) . 
Galveeton Bay* 

The study indicated that && a&id&e and diversity of aquatic biota fol- 
lowed expected seaeouaJ pattaraq and indfcated.,generally low levels. Spatial 
distributlon~of aquatic blotq indicatad greater abundance within the western 
half of the sita. - ., ; ‘:,L i . 

Th?, report reqkmenda’that e~fiSi~~&&n& iutxtre~ at&d2ea he conducied for 
a canplate calendar year to subltanifata suggested mammal trends. The future 
sampling program choul~.dls~,.collect Wing da3 and n&ht to. in&cam. die3 
patterns of a&ndance~ Futuke studies ohould fwlude the study of a relatively 
undisturbed wea nearbr’to lmdlcate biologica& deve~eq of thq site after 
dik* coustruetfon awt plant propagation. 





Plankton, n&ton, aacmsbentho8, and sediment6 werm immntoried 

from an Intertidal dmdged mater4al sand flat in lower Galveston Bag, 

mxas. Monthly collections ware conducted from March through June 1975. 
and then collection frequency waa dtcreaaed to bimonthly through October 

1975 for CL tota cd 8ix mmnple perioda. The objective of the study wfss 

to identify, emmarateR and srrtinmte the bicaaa8 of the aquatic biota 

using the 8fte prior lxa the b&nrdng of habitat dev8logment engineeting 
anu plant pnrgagation activfticrs. 



appeared random throughout the study with no definite patterns detected 

other than expected seasonal trendo in abundance. 

Benthic sampiee were danbated by polychaetes. There wcjre 18 

polychaete species representing 43 percent of? all benthic organisms 

collected. Density of benthoe was 1~ with only 11.9 organism 

collected pm litre of se2liment samples. Benthic distribution was 
variable between transect6 perpendicular to and tranctects parallel with 

the shor4line. Benthic abundanca wm greater on the western half of: the 
field. site an& at mid~ffspti startionrr;:anb.ww~ bmst aLmdant neat: stira. 

AgeneraA surveyof oy~texbedlocatfcuminG&vestm Bayw*also 

coixiuctu% and renrealsd: that Wlc oyster b&b nmxes+ to tb field site was 

ovstr6:hB,. 
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CONVERSION FACTORS, METRIC (SI) To U. S. CUSTDlARY 

UNITS OF MEASUREMENT 

Metric (SI) units used in this raport can be conv~rtt?d to U. S. 

custcnnary units of measurement as follous: 

Multiply 

Celsius degrees 0% kelvina 

Cubic metreo 

GXi?UlM 

Kilmst~s 

Litres 

Metros 

MicxOXlU 

Mi1111itres 
Mil1imetx-e~ 

8quare kilcml6trea 

Square mctrces 

Radianu 

EY To Obtain 

g/5 Fahrenheit degrees* 

35.31466 Cubic feet 

0.002204622 Pounds bass) 

0.613711 Miles (U. S. statute) 

0.2642 Gallons (U. 5. liquid) 

3.200839 Feet 

0.00003937 Inches 

0*0002642 Gallon6 

0.3937007 Inches 

0.3861021 Square miles (U. S. statute' 

10.76391 Sqara feet 
0.0174533 Degrm (angle) 

*To obtain Fhrenheit Ip) t~atur6 rsadings f.mm Celsius (C) readings, 

use tha follauing fozmular F - 9/5 (C) + 33. To obtain Fahrenheit 

readingu tram Kelvin (A) readlngrr, usea F = I)/!5 (K - 273.15) + 32. 

. 



:ABITAT DE\X,WtiN‘C FIELD INVESTIGATION 

BOLIVAR PENINSULA MARSH AND UPlAND HABITAT 

DEVELOPMEKT SITE, GALVESTON BAY, TEXAS 

APPENDIX C: BASELINE INVENT0 RY OF AQUATIC BIOTA 

Intmduction 

1. An inventory and assessment of aquatic biota was conducted by 

the National Marine Fisheries Service (WFS) to provide an indication 

of the abundance and distribution of estuarine argYnisms occurring 

within the intertidal area adjacent to a dredged ma'orial disposal site 

in Galveston Bay, Texas. The objective of the inventory was to provide 

baseline data prior to construction of a wave protection incloswe and 

propagation of vegetation within the Fnclzxmre. A pilot study :+as con- 

ducted in March 1975 to provide insight into a propsed sample &sign. 

Following the pilot study, sampling was conducted in April, May, Jufie, 

August@ and October 1975 (Table,Al).* To supplement data gained during 

the field sampling program , a literature search was conducted and results 

of this search are preaented in Ap@ndfx B'. 

2. T& study site is located on the bay side of Bolivar Pe&sula 

about7 kateastof thewestern endof the peninsula (Ffgurel)- The 

area is a long sand flat approximately midway between Baffle Point and 

the Gulf Intxacoastal Waterway (GIWW) channel cut at Sievers Cove 

(Figure 1). The study site is eitxmtecl on an open bay margin of sand 

flat with low, man-made dunes projecting into the bay at points where 

dredged material was released during earlier dredging disposal operations, 

Erosion frcm rain and prevailing winds has caused more of the barrier 

island dredged aandtodxiftfrcaa the dunes into thebay. Ona number 

occasiom3. strong surges of water were observed at times of samp,\ing. 

one point the water suddenly receded an estimated 10 m from the ehore- 

Lme with more than a 0.15-m decrease in elevation. Within several 

minutes the water surged back as if it were affected by a passing ship., 

No ships were s, 2n during these times , and other than the GIWW on the 

southern sidz?: L the island, the closest channel is the Houston Ship 

*Tables Al through A9 me located in Appendix A' of this report. 
9 
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ZhanneA some H km away. This surging of water was strong anoucrh to 

cause stirring tnd removc~'. of fine sediments. Configuration of the 

projecting sane ~1u.m~~ indfcatti an east-to-west movement of prcvniling 

currents. The exposed nature of thq area and p.yeva:ling currents tend 

to restrict the eed.iments to larger particles. 

3. Physical ptrameters of the study site are similar tv those 

of a lagoon system (Emery: et al. 1957) with sandy bottom and &ccma;Fany- 

ing currents, lon3 stretches of opan straight shoreline, little dq,th 

and qradip',' , and practically no epibnthic l?.fe. it is not a typical. 

e:Warfne situation, but rather a euryhaline transitional cone at 2 

junction of East Bay , Lowsr Galveston Bay, and open gulf wate;s. 

Salinities takan on saxnplfng date8 of high stimdin~ tide ranged frcm 

10 tcl 25 pats per thousand (ppt) (Table A2). Pullen ana Trent 

(1969) rem&xl ra.linitSes at the site in 0.6 u of water during 1963-64 

and reparted[ &range of 16.1 to 32.4 &t. Available data Eflect a 

salinity reglma from an upper bay exivironutent to a gulf water environment 

and aggeat that rr2ecies ;70t able to move in and out of the area ixe. I 
xesrtricted to euxyhallne f@Mmd. trcnter s&Unity waters res3ltfng Cram 

dilution by Trjnity'and San Jacinto Gver discharges and lmmediato 

arat3 rtmd%also conrributa to the wide-xan+&q salinity regkpe. 

ShallownnsU of the area causes Gonsiderablis influence frcmt the fwesh- 

water sources ae well as from northerly winds. These winds can drop I 

tcaperaturee rapidly and exposre vast portions of the Ennd flat leaving, 

no escape route for aquatic organisms except toward,nd.d-bay. 

Materials and M&hods 

Sampling locations 

4. A totd of 12 sampling stations were established within the 

fmmediatr ,icinity of the originally proposed wave protection inclosure. 

(The I&se incloaure was relocated later in the study and three additional 

et?! .A were sstablishod.) Tha 12 stations were distributed along four 

transacts perpendicular to a!lors , each with three Rta'LAons, which formed 

three transects parallel to shore, each with four Rtations (Figure 21. 

11 
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,211 xf the 12 stations were SamFled for benthos and sediment charact.eris- 

tics but only the four near-shore stations wera sasqled for meroplar.kton 

and postlarval nekton as indicated in Table Al, In conjunction with 

the 12 sample strtions, four trawling zones were established for thta 

collection of r-iiytoplankton, woplankton, and nekton. Zone I was 

located inside t%e proposed wave protection inclosure, 7Ane II direr-tly 

offshore, Zone III to the west, and zone IV to the east of the study 
..‘, 

area (Figure 2). 

5, !t'he locations of the stations and zones described above :+cr.e 

selected in relation to the origi,lally proposed location cf the L?w-!e 

inclosure. However, in July I975 the MFS was informed that a new loca- 

tion for the inclosure had been selected approximately 300 m east of the 

original site. lW.FS, therefore, established thres more sample stations; 

along one transect (the fifth) perpendicular to the shore (Figure 2). 

!L'his additional transect was approximately 300 m from transect 4, 

Smpling Schedule 

6. A pilot study was conducted in March 1975 to determine potential 

necessary changes in sample station locations and samI;ling techniques 

and to define macrohabitats. Following the pilot study, samples were 

collected monthly from April thrcmgh Juno and in August and October l.975 

u!able Al). l%xceptions to the atmm sche&le are pointed our: below. 

~oplanktcm 

7. Phytoplankton samples were obtained during the first four 

collection periods (including the pilot saxapLes in March). After the 

coliections in June 1975, sampling of phytoplankton war3 terminated. 

a. w-litra whole water sample8 were collected and preserved in 

five percent formalin buffered with tris (hydrowmethyl) aminomethane 

and taken to the laboratcry for processing. Counts were made with a 

Palmer-Malone: connting cell and a phase contrast mIcro::cqm. PhyLa- 

plankton data represent counts >il seven or fourteen preparations cal- 

culated to give the number per millilitre. Seven preparations represent 

a total volume of 0.1 ml. Counts that are less than lOO/ml are basnrf on 

*he observations of one specimen of that species in the total number of 

:)reparations counted. Many of the organisms observed .xcurred in 



*~lrious colonial c‘crms. For these, the individual cells and no?: thz 

Colony were counted. 

Zocllankton - 

9. Duplicate zooplankton samples were taken in each of t?e four 

zones during the first four sample periods; zooplankton sar~plin<: was 

restricted to Zones X and II in Aqst and October 1975. 

10. %~ples obtained during the March pilot study were xllectcd 

Wit? a 15351 plankton net. However, th,e mesh clogged and was r?ilaceb 

with a f-m, 243~ mesh net for subsequent samples. Each net *usi was 

equippd with a flowmeter. The net was towed for one minute, t?e meter 

reading recorded, a& iile samples extracted and preserved in f!.ve per- 

cent buffered formalin. Processing the samples in the L&oratory cm- 

sfstod of recording a ;4-hr settle volume, taking aliquots, allo&nq 

them to settle for 24 hxs, and reading the volume. Mmnbers of crganislns 

counted were adjusted to cubic metres of water strained. Countinrj was 

done with a dissecting m.icroscope aM a Sedgewick-Rafter counting cell. 

FW&cm 

11. Nekton samples were collected f 3m the four eortev during fLve 

of the sir sample periodn (no samples wwc obtained in ~ay1 with a 3-m:; 

wide flat nhximp trawl made of 25-mu stretch mesh. Two shrimp trawl 

samples were taken at each of the four zones, Nets were towed f-x five 

minutes and covered a distance of approximately 200 m. Distance was 

determined by- tow!.ng between station stakes. The second tow was made in 

the opposite dirmtion from the first. Trawled samples were iced and 

taken fresh to the laboratory where they were kept refrigerated or 

frozen until processing could be done. At the laboratory species were 

identified and er--?leratsd, and the range of length (Tables A3 and Ad) and 

weight p@r species were determined. 

12. Samples of juvenile nekton were taken at shoreline stt~:!ons 1 

through 4 in March, April, June, August, and October. station 3.:3 was 

added in October. A i5-m, 13-m stretch mesh bar seine (a net with 

neither pocket nor bag and hung on bars, not points) was towed along 

:;hore a distance of .5 m, brought ashore, md the sample removed and 



treated as able. The ox-gani,sms were later identified and counted and 

range ot lenqths recorded. Meroplankton tnd postlarval fishes ais!, were 

;ax%)Led at all snore stations. They were collected with a 1.8-a k~+&? 

"irawl (Renfro 1363) that 1:oneisted of a 1.3-m-wide tidy of (2.47~rxn :nesh 

and A number one mesh _nl;lnktorL net with detachable cod end bucket. me 

net was towed slowly in a semicircle guided by a 45-m 1eqt.h of .?i:e r;t-aked 

at the shoreline. The line caused ri 180' arc to be ccsnpleted 90 CL c~l~.~l~g 

the shore from the starting mint. Samples were then removed and XP- 

s6xved in five percent formalin until identified by species ar.d UQITI~KI 

at the labaatozy. 

Uenthos -.- 

13. 3enthic samples were taP.en in March, April, June, Aw.px:, and 

*cto&r at all stations except stecirns 13, 16, and 15, ti%ich ware sz~pled 

after they were added in October. Samples were taken with an %~a-~ tiedrjc 

!n%ntei on a galvanized pipe to aid penetration of the s&str~te. D2pli- 

cate grabs were made at each station. Each sarrrple was WpEZ8ted i.lto 

halbes with one half used for benthoa ldentificaticn znd onuterati~m acd 

the other for determination of organic content. This syst&% przrikd 

two taxonomic saqles and two samples for organic content from esc3 station. 

The samples.ttere kept fresh ia ice cheats and refrigerated utltif, pAwcessed. 

14. Laboratory processing of banthic samples began by Aete~ltininq 

sediment volume. The March pilot study indicated accurattt readfrqr of 

the graduated cylinders containing sediment samples could be obtai,?ed 

after a lO-min settlfug period. A settling period of one-half hour did 

not appear to change the readinq significantly. Next, samples wer? sieved 

through a 0.5~mm screen, and the retained material was preserved in 70 

percent ethanol 2nd examined under a dissecting microscope. fZose 3engal 

stain vas applied to the sampla after the first scanning. The sam3le 

was then reexamined to determine if any organisms or fragments renainec',. 

Finally, benthic organisms were classified to the lowest practical tax- 

onomic level, ust;ally species. 

Scdinent analysis 

15. Samples for characterization of sediment organic conr.-:l: wer.2 



:.,: lc,ztcd 111 'u,plicatc In conjunction with the !xnthic sam-,les .-:c '!i-:- 

xissed hove. Xac': of 'I& duplicate samples was -?r;+xI at W"- f lr 3 

?,~~.1fm.:n -.,f 23 :1rc: -I i 'hen ashcd at 5CO'C for an additional L4 hr.; _ 

?~OCC?~UI‘.S foilowed were those recommended by +ht: .';ational. Se-,t,,,?;:h 

Counci L I Xationnl Academy of Sciences Rioloqi-al :le thuds Pare I. i‘ ;n.Ql.y.~~ C' -_ I. 

on Oiearxqraphy (1969) 1 Temperatures were selectrd as the maxirr xx o:?+:: 

that could be :lsed without causing a &c&down of lipids when :'riir:q ,:n;? 

carbonatea when ashing. 

Results and LFscussFo:s __1- 

3~ytophnkton -- 

16. Table 1 contains the mean num3er of :',iaxins per nilli! ,Cr? 

by month with all aones combined. Detailed data are available “.? TSY31c :‘Y. 

The eight most abundant genera a.nct species that made up 54 prrce?t of 

the total are listed separately (Table L) while all others a~.+? zom>iz?*.:. 

It is quite evident that A spring bloum occurred in April with I. ._- 
minimcs represenkky the most abtiant orqanism. CJrcpmisms lf.st.?t in 

these tables are ones expected And are of zuxmal densities. 

17. There werA no submergent or emergent macrophyton in t'?e 

sample area. Phytoplankton, therefore, were the .,nLy primary ,pr:.tiuc~:rs 

found, Species abdance, when compared with other studies of ~tlvesror, 

Bay (Copeland and %chtel 1971), gives no indication of water-sE?lity 

probiems in tne st3f.y area. 

Zooplankton 

18. Seasonal difr'erence in the zoo,Tian.kton Sata followed the W-- 

petted pattern c spring abundance, especially in barnacle ClyFris i.irv+e 

qolletited in March and April. These two major qroups, barnacle:: and 

copepods, made up 95.1 percent of all zooplankton organisms counted; 

polychactes accounted for 4.6 percent; and all other c,roupe combined 

accounted for 0.3 percent (Table 2). Zone 1 samples contained 5:! ; ,‘r-- 

:c:nt of all.barnaclc Larv%le, 42 percent of the copepods. 7X :i:‘ri..c’llt i :- 

-he polychaetc Larvae, and 49 percent of all other :,rqan l.c;ms i-i .t.nt++ . 



Hi9hc.r catches of zooplanktcrl in Zone I, as compared with carches i.n 

other nones , my hcrve been due to eddying currents in this zone. The 

Augllst and October data frtim Zones I: and XT did not differ fxxn previo, 

data except for an increase in numbers of copepods in the fall samples 

(Table AC). This seasonal increase conforms to other rscordcd data ;:f 

both phytoplankton and zooplankton and therefore is not conskdered 

unwxal . Copeland and Fruh (1910) found cupepods to be the :=st 

abundant organism in East Say samples with barnacles the s:33nd moot 

abundant groq. Although thl~ study's sampling methods difi ?rzrJ from 

the ir3, similar reaulrs were obtained: copepcds were the most abuncL"nt 

zooplankton collected in this study except during the sprinn (~pxil‘r -Y.- 

barnacle Larvae collected in Zone I were most abundant. 

Mskt a. -- 

19. Various lffa stiges of n&tonic organisms were collected %:: 

three types of 3t331plfnggear: 1.8-m ber;m trawl; 15-m bar :?elnc; and 

a 3-m &&2ap trawl. This hewn trawl was selective for meroplanktcnic 

postlarval fcnns. A species usually occurred first in beam trawl E!XJZC 

samples as postZarvae (TPble 3) tken in the bar aeina, as young juven- 

ilea (Table 4), and last in shrfmp trinvl samples as late juveniles 32.. 

younq &dults (Table :5). For example, in March postlam?! brown shttiy 

Penaeus aztecus, were taken at shore stations with the bevm trawl (Tab 

31. S&adults were taken offshore titb the shrimp trawl by tune flab: 

5) l The samepatternw& d -cated fox white shrimp, g. setiferus 

starting later in the season (June). Urger white shrimp from previouy- 

apavndngs vere taken in April. 

20. Postlarval fishea taken in the beam trawl were most abundar- 

in March when 88 percent of all 1,505 specimens collected were Gulf 

menhaden, Brevoortia patronus (Table 3). This species accounted for 

78 percent of all postlarv&l fishes caught with the beam trawl durins 

the study. Of the 2R species colle&ed with this gear, most were n;ir: 

estuarine, not astuarine only. Distribution of species and of r,umhrzr- 

appeared random throughout the study with ro obvious p;,tterrLs. w 1. t. h 

MI average tow covering 180 rn2 of bottom, (Baxter L963) there W.3.-l ObPr' 

.><j::l-! ,2rT.'.i : 'lsh r~llacted per 2.1 m 2 of shol-r? rtation .~TF: ')1">".": 



21. Tnt- bar seine captured the early juvenile stage of .7ishFs. 

Fiiqhest catches with this gear occurred in March. There were .1,GO4 

Atlantic croakers, Micro poqon undulatus, in the March samples. This 

species Yds abundant at all four stations. All species are Li:&ed in 

desc riding order of abundance in Table h. Zach tow covered ai)proxim;it.?lS 

700 r2; therefore I one fish was collected for every 2.9 m2 of :;horiL! 

station seined. 

22. To determine if relative differences in abundance a11d distrz- 

hi?ion of fishes and crustaceans occurred along the shoreline, data 

frcm the beam trawl (Table A3) a,nd bar seine (Table A4) were cc.mbined. 

Embers of fishes were evenly distributed betiieen stations 1 f;!B percent 

2 (29 percent), and 3 (30 percent). Hadever, only 13 percent c)f tha 

fishes were collected from station 4 at. the tas- xn end. i3rowr1 and white 

shrimp w%re caught at all stations and were the most abundant nverte- 

brates collected. No pattern w8s obserwd in the Sata other than the 

seasonal abundances of anizala in the spring. 

23. Shrimp trawl data were gathered from the four zones shown in 

Figure 2. As in the 'shoreline fish data, the cnly obvious difference 

is a seasonal one. Only 664 fish were captured in appuoxi.mateLy 24,000 -: 

of bottom coyrered. This yields one fish per 35 m2 of bottom. By weight, 

1 g of fish was caught per 6.2 m2 of bottom. Area1 and temporal abundant 

and biolaaas data for trawl-cau$ht nekton are presented in Table A7. 

Trawl-caught fish are listed in descending order of abundance and by man': 

in Table j5, June was the month of greatest abundance when 40 percent of 

the trawled specimens were caught. Only 4 species of invertebrates 

were caught in the trawl (Table 5). 

Benthoa 

24. Benthic Cata collected during the study are Fresentcd by samp; 

period in Table 6. Detailed benthfc data are presented by Stcition, 

coilection date, and sample replicate in Table A0. All benthic rorms 

found fit into a grouping of eight taxa arranged by station an:. txmst?frJt. 

I..? Table 7. Table 8 compares benthos from transect 5, coll~~.ted LII 

.:ctober, with October collections from the four other transect::. 



.I:. .?er.thiz :buxtance was found to be greater in the webKerr pi:.:- 

1,:; ! .>f t.he site :trap;ects 1 and 2). This WAS probably cioe to :i:_lli.Dsi- 

1 .,1 n ,.:, ; Firitx & c sedi!ner.t observed ill that area. Benthic abundance al!r, I 
~.--2ri& 'between. Cranr;act.s ;;arallel to shore witn fewer hen-hit animals 

,:ollected along the zhore than at middepth and offshore transects. 

26. Of ali bentilic organisms identified, Polychaeta uas the nest 

abundant taxon comprising 40 percent of the ber4thi.c organlsxns colLe:t.ed. 

Sixteen species of ;olychaetes were taken representing 13 genera. Y&O 

.r,pecies of polychaetes dominated the anxlid populacitj.: throuqhour xhe 

iitl.ldy. Eteone heteropoda comprised 34 percent o.t rhe nxrJxr col'l?c:i-d. 

Parendalia tauveli, the second most comman species, accounted for 22 -_ 

perrent of a'.1 polychnetes taken. Although Capitelia canitata F.;; cl!ten -." - 

:t common species in estuarine studies, it made up only four ,per.zer:r of 

tne Polychaeta collected. This species is usually.Er=~~.d in finer "-2c- 

r?xred h~ttcxns or mud sut;gtrateg, 

27. Data of the most nuundant polychaete, g. heteropkia, werll 

examined for distribution within the area. Shoreline stations prodliced 

55 percent of the total caught. m one station yielded more than 32 

percent or less than 18 percent of those taken at shore stations. 2. 

heteropoaa occurred at all stations during this struti:-i. When transec*t9 --- A L 

perpend:iCUlar to shore were compared, transect 3 produced the greatltst. 

nwnber of this species. 

28. Upon examination of the distribution cf all polychaetes (:o.L- 

iectcd, abundance was found to be greater in the western half of tix! 

L'ield site. This distribution was shntlar to that observed for most 

benthic organisms c7o.L!ccted; polychaetes were also more abundant at 

&lore stations. Gilmore and Trent (1974) also found polychaetes most 

,-ibur.dant at shore stations in a West Bak study. Station i in Auqusk. 

anti L:\ October contained the most or\Janisrns by actual numbers, per ',quart? 

wtrl: of bottom, rind per litre of sediment. Roth c:ollect:ons were ;:.I.so 

.i':hest in organic cant+ t of the? sediment for those ‘.wo montfis. 1‘; ‘a],- 

;.'.'- L yle.l~!ed 33 ;ercent of all polychaetes; Kransei:t .3 ~::nnTninec! 6 

* : *II!;+" .- ‘.'!Y,t ; ' I. r,ercent:: -tnd transxS .; 19 i -' ,~+) r :tnr ,:. - 



/ ic :.c;i;e:<- ( i7 ;>erctJnt of ~!le polychaetes coliectcd at ?!w -.LKP %~ert :.rc I 

!:I, rtew tr.a-Iscct 5. 

29. In sddition to po:ychaetes, o&her abundant Lenthic orq:at-1: SW 

! t! : : i '33 Efd t>ii e spec:cs each of iso@, amphipod, and pelecypoa. me 

L .~;“pod , Xenaz'.hura brevitelso~, *as tie most ahundant -uecFes otl 31: --- - 
xthrom Gxustacenns obtained. of- the 542 ,srthroncd ---u;taccan< ,r:, 1 - c - . . 

.-+ Pcj , .i _-_ this species repre?dnt'xI 67 par'zr-:: f?64 sp,:cimensj and WAS 

:oliected on al; :zim?Le d,tes and at al;. statiot: ?xcep Ttat:.<.il 2:. 

3eventy percent of all X. Srevi?!lT&n r,pt?cimens we1.e cnlIectcd !~w~T. the - 11_-- 
we .s t e r n transects (1 and 2). Transect 4 -riel~~? rrly 8 percent 0t ;>z 

oC‘:l number collected. 

3a. Exxninant amphipods were Haustorifdae, 1 family of LurLOrt:i!:q 

amphipods well adapted tc, dynamic sand environmer.ta, Two and po:*sFI;.'.:r 

aore species of haustoriids occurred in the collecti-ns kmt idexrtificx- 

tion iim f&ly could not be accompkished. F!ost ampliipods occurred 

in April when 43 percent of the total number were taken. Distribution 

;3-mong transects was uniform, varying frcRn 20 to 27 percent. R 1u.stor:iiei 

'tier0 taken at every station in the area and occurred I.1 every month. 

31. The dominant peleqpod of the area (59 percent cf the tocal 

i;!xaber) wap Periploma ineguale, the unequal spoon clam, cornton to siindy 

i~ttcxn lagoons and inlet areas. Only four other pelec-ypod species wece 

.3zllected, including Mtscenaria campechiensrs and the long razor clam, 

Ensis minor E. minor specimens, which were each 25 mm long, vere t.Ie onlxi . .- 

+lecypods taken that measured more than 3 mm. Larger shttlls I F Chi3 upx2~es: 

vexe observed along the shore edge during the study but Trx?e WC..? fo lr!d alive 

S)?.- Lntact. It should be noted that no adult mo11r~Scs L. *--a cc! I. ::PT. Qnd 

Lt ic not known whether or not they complete thej.z lf.f? cycle it this 

~;itE!. As with many lsther forms, pelecypods were in greate- ': ~~ornx?9*~cf 

li +he month of i.pril. . it is also interesting to .I)SC tliat althsuch 

~:111inia laterai is dtrd Tacoma tcnta are two specie: Of Felecypods that .--- -. ---- -- 

. often dominan: :I: bc,nthic communities (?3orson, .1~357), only r'.e~E,n 

it.eIFd ?I.5 ,atl Cliree PI. tenta were taken dUi*i.Q~~ th i..; -, t!cly . 
..-____ -- ----- 

‘%? r.,n L.y nthf:r  ̂ .,loiluscs collected, Jther 'ban ;'ALECVIlx;fll; I~, ?. _ . 



:! arqer char; 2 ITUTL T.J~S ?I mo0r1 snail, Polinicea d~~~iicatus. 3Chj.s sp;:? rn: r: - . _ L_.---C 

r:7easxed ZiL; I-, .*nd wils the only predator-Jr species cf mollusc t&:e~. 

l'nc cthcr tWCJ Sp@cCieS, i:aecum pulchellum and 'i'einosccma Siscaynens;, ‘xrc -. I__-__ _ -- 

:iuu011 and Tustally not abundant. 3xrcity of the highly pred Lore '. _. 
+!J)LicaCps j n tI,c c:tilicctions is nrobably due to the Iack of ;?rey Ln the -__- 
area. 

3 3 . Tn addi.ticn to the benthic organisilrs describeis ah~ve, : !rec- 

1':iflcs of mciobenchoa +ere also observed in the substrilte: forms, 

ostr? :ods , and nematodes. All three forms were abundant ir Grcf?, ::nd 

were mcst abundant ix1 April, followed by a sharp decrease or total <lb- 

sence in nvhers thm::qh t.he s-r. A few nematodes and foraminiiera 

were observed in the r?ctober samples. This is the expected patter:\ ~,f 

seasonal abun-tazce and aqr2es with studies such tj chat bjr Cay ei .i':. 

(1973). Secausz tke sieve size of 0.3 mm is not really quantitati.le for 

these forms, no finer definition of meiofauna abunJance was attex!p::ed. 

Sediment analysll; 

34. Grams of organic matter per square metre of sediment z--face 

are reported in Table 9 for every station ;xrtpled each month and :jy 

trannects paralle'-. and perpendjcular to shore. J3ata for each replicate 

de p.-esented in Table A9. Crrjai: content of the area is considered 

to be lw when compa.red with a jenerd bay zrea. Sandy substrates in 

estuaries gene' 'v contain less organic matter than do finer qrail:ed 

substrates. _ :ea does not have submerged vegetation, so -here was, 

smith only one exception, IW detritus in samples. As discussed sezrlier, 

stronq.currenta probably remove material of small particle size; 

35. Grams of orqanic content per litre of .tdirnent (g/is) were 

;11so determined. All g/is data gathered during the study from stations 

I through 15 are recorded in Table 10. The average y/Is for those, 

stations was 0.1467. If station 1 data taken .'.r, August are not In(:luled. 

t:he averaqe q/l:- is 0.1323. This one extremely abundant sample >,if,lkrLi 

68 percent of al crqanic matter for August and ~3 vercer.t of ali 'TU~-;:~~'Z' 

.-cmbusted durlnq this study. Station 1 in F,ugust. 21 or> cont.ainttr' .:a :': .CY: 

.f .rl.i ;..o!J,Lhae--~'.Y> ;:t that location durinq the stlxy '!‘ab.le ,';.%a) . '. .. 1.. 

. :: :ij i .,* r i ,g!<? x.,r:x. r,-t,ltive 1 itcer r!as observed ;+t t hf. ., ~*III+‘~:I .’ 



~8. ,;ilxtore arId Trent (1974) found slighrrly o)~er 1200 i> ~Iyc~~clet:~ 

Per sgudre lnetre of open bay in West Bay san,plcs. Samples CYo.& the -.;o- 

,705ed ilabit.at .;itc yielded an average of 356 polycha-tes yer S~~G~CTC 

metre. With a~1 rn>,-ro.tx;lthos combined, Gilmore and 3'rent col!.:cted an 

average of C.300 organL;ms per :yuare met2.e. Ail average Of onl; tJ64 

mh& robenthic orgmi*~k,s were collected per square mc:.re at the ;abi.lxt 

development. sire In another irtudy done 1; ;4arcl-,, 1372*, 16 ka east 

Of this study "?te ar.d alcmg a sznilar shnrelinc, an averxqr OF 11"5 

macrobenthic c ima,s were collected per square metre. In Marc.1 lc* 15. 

this s~-~J&~~ 1-i. 'Ideri m average of 326 animals per sqx%re metre If bo+.tom. 

:n both of the other studies, polychaeten were more dense, the sites 

were f-urther removed from influence of gulf waters, they wro xa.rer 

Spartina marsh areas, ad had not been subjected to recent deposi%.ic:- ~; ( 

drcdgei material. ??lis could account for more uniform and pro&ctL-V.F~ 

environments II the other two studies 

39. .;rca:est organic content was found in April sampli:;j (1B.k CT 

per station). l\t that time phytcplanktoi xq.)laltkton, Ci:~~! no I.~--cv?I!T; 

--- _____ -..--_.---- -- .._.. - 
*Unpubi ishtx ::a-~, YationaL Urine E'ixheries Lcrvice, Southcri::c '.. 

!Itel , (;a1 ":‘ton Laboratory, Galveston, Texas. 





.  

.  .  - 

show nocturnal Clfferences, especially in epibenthlc forms. 

45. A structure placed .Cn an area for the purpose of increasi'ng 

productivity should allow for some circulation of water. Circulation 

aido in Preventing unstablb situations such as phytoplankton bloms, 

d.lavs freedom of movement by organims that would use the area, and 

transports finajc sediments for deposO3on. Strong sdouring curmnts 

shsuld, however, be restricted bj.struc+sre dt$ign. 

46.' Structural confFgu&ion sSc.dd.sf;artlate natural conditions. 

In this caseI imarby Elmgrtki Point am 

Cht!h 12a2) h4W dasirablk&&Wks. : I / 
der in a iiortbsvelater1y dfrecti@ri from I 

: , .(_ ._, a G%ag?t mdita;. grass'~ : ma aiia&id;; 'of 

f ig&atfok %dicot&pxevall J cukrent _ .-._ .._-.. .--A._- . . . ~ 

,; ,! ..; ‘.,.I 
_I’ 

, r .  .  ‘T,, , / , , .  ”  
:  ,  

,‘, 

_.. 

&&h ]eoint areas 03. SW CU;S 

\,f; both locationa, bayous moan- 

livax Penikaula to the bay 

~e'bkyous and'sand plum con- 

to the wtpst. By applying desired -. - .- - . . . _-. .._,_ ___ I ---..._ ,.- . .._. _ ___ 
nt' occur naturally Pn an.. altered 
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Table 1 

Diatom Species in Descending Order 

of Abundance and Percent of Total 
-, Narch - June 1975" 

+; _a* .,.:t: 
-y., .,: .T I ,+* z 

,r$;.-. ,r*:. : Date - Number/ml 
7 F'-.y,/ Species March -s !zf- ..l.e_ I . - June Mean Percent 

.'. 2: ~_ ; ,,* 
- - -- 

Leptocylindrus minimus 
1,102 6,700 15 210 2,OOf 35.5 

._,.'\ Asterionella japonica 2,749 1,728 '65 540 1,270 22.4 

lOavicula (1 to 5 sp+) 252 300 240 1,395 549 9.7 

15 232 514 9.1 

210 203 450 I, LB.0 

555 . 28i 336P. : .5.3 

'.788 ' : & 100 ,,..I,.,:; IL.7 

22 105 : ,7? Iti"' : .. 1;3 

,, ;'< ,+;;-'y;::; ,;+.;;&-.. .j& " :+ 255 252 202 364, 'L. ," 6.4 
'--' Y-".~;i ,,"'., ,,. 

-,"::, '. : , :, ,, :: , ,_ w'" 6,491',: 11,485 I*374 3,283 5,69a '. 1on.o _, ,' ;% .;;-: :' 2,' * ,. '2" ,'. ':; , ..: 
,',.. I ,. ', . . 1. /. .,' 
.-, :' ': 'L : f  _I_ , .~. 

: -,; '* .“., ; ','. 
,'- I , 

.' 
l 10o phytoplankton were colbctbd in August or October 1975. :, '. ,: 

: 

; E-..- ___ , '. .-;.. ( :' .I. 
:- ' _ 

./ : .:*.. ' * 
.'., I : 



TablQ 2 

Major Groupa of Zooplankton by Zones 

MarCh - Oc.ob~r 1975 

zone - thnber/in 3 
stcl. 

GTOWl I II III P - Iv Yam - DQV. Percent - I__ 

0arnaclem 976.7 202.2 123.0 268.8 393 393.8 49.5 

CopspoaQ 611.7 254.6 183.9 397.4 362 188.7 45.6 

P01ycha.t.~ 104.1 14.S 6.9 20.6 36 45.4 4.6 

AllOthera 4.5 3.0 "5 1.2 2 1.6 0.3 

#ora: Zoophnkton verb not collootod j* . '-MI) XIX W IV in huguut ant 

*to&or. 

,/ ‘.: 



Table 3 

Mxnber of Postlarval Fishes and Crustaceans Takan at Shore Stations With 

t’he Beam-Trawl in Dcacending Order of Abundance. 

March - October 1975 

Date 

Taxa 

Fish 
6ulf Menhaden 

March 
18 

1331 

April June Auqust October Total 
15 17 -- 19 m- 14 

117 1448 

123 

iBrevoortia patmnm) -- 

Bay Anchovy 
Mnchoa mitchilli) 

Atlatitlc aomker 
(Micropngon undulatw) 

.Dikrter Goby 
(Gobionetllur boleosoma) -- 

Pinf ish 
(Lagudon rhumboldas) 

Sheepshaad 
(AdtOurgu8 

probatoceRhalus) 

StripedMullet 
(Mugil cephalw) 

(Lciostunw xanthurus) 

5 

70 

32 

20 

18 

18 

Southern Kingfish 
(Ulenticirrhue americanun) 

Black Drum 
(Pogonias cromis) -- 

4 

-d-W 1 4 3 
(Gobioaoma bosci) 

2 4 

Rsd Drm 
(Scirenops ocellata) 

6 6 

57 3 50 

2 9 

12 

25 

.I 

6 

10 4 

72 

46 

32 

25 

19 

18 

14 

1n 

(amtinued) 



Table 3 (continued) 

Date ---- 
AHarch April June August October Tot‘11 

Taxa -- 18 1s 17 - 19 14 P - -- --.. -- 

Spotted Seatrout 5 5 
(Cynoscion nebulosus) 

Inshore LizzurdfLsh 
(Synodus foetens) 

Bay whiff 
(Citharlchthys 

dplloptsrus) 

Speckled worm ~sl 
O@rophis punctatus) 

Longnose KU: ifish 
(Fundulul, ehailia) -VP 

Tidewater Silverside 
(Menldia beryllina) 

Atlantic Thraadfin 
(PolYdactYlus 

octcmamua) 

Star Dr\na 
(Stsllifcr lanceolatun) 

.t.Iantic Bwaper 
~'chlororrco8Ibrus 

chrY8Llrus) 

Plorida pomyano 
O’rachinotus carollrms) -- 

Silver Parch 
(Baardiella chryeura) 

Southern 8tAPjAZcr 
(Astroncopus y-graccum) -- 

(%aln Pipefiah 
(SynynAthUs Jouieianao) 

Clti. 1 Goby 
Wcrogobius gulomm) 

2 

1 2 

3 

(continued) 

2 

1 

1 

1 

3 

3 

2 

2 

1 2 

2 

1 1 

1 



Table 3 (concluded) 

Taxa -- 
White Mullet 

(Mugil curema) 

Tctals 

Crustaceans 

Brown Shrimp 
(Penaaus aztecue) 

White Shrimp 
(Penaeus setiferus) 

Seabob 
OWq=neus kroyeri) 

Blue Crab 
(Callimctes sqddus) -- 

Hermitcrkib 

Date 
March April June August October 

18 15 17 19 ---- 14 

1 

---- 
1505 168 77 24 80 

2122 138 40 73 2 23?5 

7 14 257 24 302 

16 1 17 

10 

4 4 
fClibenarlus vittatus) --- 

Totals 2129 138 54 360 27 2708 

- 

Totnl 

1 

la';<! 

10 



Table 4 

‘kmbr c;f Juvenile z--.-.-z--- ?ishes and Crustaceans Taken at Shore Stations with the - 
3ar Seine in Descending Order of Abundance 

March - octobfx 1975 

--_ 
Date 

April June August October Total March 
Taxa 18 

Fish 

17 19 - - 14 -- 

Atlantic Croaker 2604 
W.cro-poqcn undulatus) -- 

White mullet 
Nugil curema) 

spot 253 
(Leiostcmus xanthurus) 

Atlantic Threadfin 
(Polydactylus cctonemus) 

Bay Anchoyt 137 
(Anchoa mitchilli) -- 

Gulf Kbgfish 
(Henticirrhus littoralis) 

Sea Catfish 
Mriua felis) -- 

Longzkose Killifish 
(Fundulus similis) 

34 

Spanish Sardine 77 
(Sardinella anchovia) --- 

Bay Whiff 60 
(Citharichthys spilopterus) 

Sand Seatrout 
(*oscion arenarius) 

Striped Mullet 
(Mugil ceJ$-ulus) 

4 

Rough Silverside 
(Mexnbras martinica) 

,- ~continued) 

17 

338 

690 56 

1 2971 

726 

198 454 

265 267 

37 

15 

77 

15 

4 

21 

5 

57 

83 

39 

45 

233 

20 118 

1 117 

2 109 

7-i 

63 

2 

7 

24 

44 50 

33 

29 



1s 17 19 14 II .- --- - - _ ---- 
8 3 1 , -5 

I1 ; 12 

Xarch 
Tax.3 18 -__-_ -----.-____.- __ 

Florida Pompano 
CTrachinotua carolinus) --__.. -- .~. - 

Cre-**ilc J,ck 
\ LIanx !?lZ, --- - 

l:ulf Killifish 
(Lucania parva) -~- - 

31&-k Drum 
(Pogonlas cromis) --- 

Atlantic T z.;xr 
'Ollorosrmbrus chrysurus) .-- 

Atmntic SFaderish 
(Chtietodfpterus faber) -- 

Southern Flounder 3 
iparalichthys lethostigma) 

!Southena Stargazer 
(Astroscopus y-graec*.+ 

Leatherjacket 

(Oligoplites saurus) 

Pinfish 2 
(Iztgcdon rho&mides) _ 

?iamcstf ish 
(pe,rrilus alepidotus) 

Sailfin Mlly 
(Poecilia latipinna) 

Silver Perch 
(Bairdiella chrysura) 

Blackcheek Tonguefish 
(Symphuruc plagiusa) 

Least Puffer 

1 

4 

5 

9 

2 

2 

1 

‘1 

i 

5 

4 

(Sphoercidcs parvus) 

(continued) 
7' I .s 



Table 4 CconcLuded) 

Date -- 
UAl-Ch 

Taxa 18 -.._I- -___ __- ~_I_ ---- 

S::aled Sardiw 
; Iiare~l.3 -- i:ensacolae) 

"i&water Silversid:' 
?lenidia hxry?lina) -_-_ 

l',ai Urun 
,Scid~nops -- ocsll ata) -.I__- 

Totals 3175 

1 

- .-- 
5 7 1697 3 30 

Cruscac.:ar.s --.--_ ._ I_ 

White Shrimp 
(Penaeus setiferus) - 

8fown shrimp 
(Penaeus aztectis) 

16 

371 

Grass Shrimp 

(Palaeumnetes sp.) 
16 

1 

371 

40 4 

344 

3 

Seabob 

isiphopeneus kroyeri) 

Blue Crab 
(Callinectes sapidus) 

118 26 38 56 

Hermit Crab 
(Clibanarius vittatus) 

206 

-- 

Totals 521 66 414 733 

April June Aucjust 
15 17 Ii9 - - -- 

L 

iictoher rots i 
14 -- ---. 

_- .--- 
H5 57 

-I773 513.1 

196 94.i 

126 18*i 

126 is -.- 1 

233 

203 

__- 

5221 6955 



Table 5 

'4urxcer -5 .- ----- Trawl-daught Fishes and Invertebrates bv E?onths i:: -__- -- --- 
&r;cwdinc;.)rder of Abundance ---_- -.- .irch - cktobcr 1.9'15 A ~-- - 

‘11.lhllti:. Croaker- 227 5 153 42 .; 27 
'"icrcpoqwi 

spot 
!I,eiostomus xanthurus) -- 

1 3 62 4 4 30 

10 63 7 r!O 
!kius felis) -- 

:;ut f Eutterfish 
(Pepriltis burti) -- 

gay Anchovy 
. 

ckxhoa mltctillii) -~- - 

Crevalle JacA 
!Caranx --- hippos_) 

Atlantic Thsead Herring 
(Dpisthonema %linum) 

Atlantic Threaclfin 
(Polydactylus octonenus) -- 

Pinfish 
fLagodon rhcmbaides) --- 

Warvestfish 
(?eprilus alepidotus) 

Southem Stargazer 
(Astroscopus v-graecum) 

c;u.'f Menhaden 
iBrevoortia piltronus) 

:.,:!I(! .Teatrnut 
;.~i;.~~ arenarius) _-I_- 

8 

2 1 

13 13 

2 

7 

4 

(continued) 



1 

Bighead ST ,robin 1 
iPrionoti:s trilxllus) --- ~-_ 

"lor~dz -'oml;,ano 1 
(Trachinotcs carolinus) _----. -___ 

Southern Kingfish 1 
(Mentlcirrhus americanas) ----- ---. -- -- --. --.. -. 

':'or_ajs 237 '3 267 125 1 ., I ‘. 

Rrown Shrimp 3 264 1 
(Penaeus ;izri?cusj ~.- --__ 

White Skimp 116 3 5: 
(Penaeus setlterusj -- 

!3lue Crab 9 4 2 
(Callinectes sapidus) 

Squid 
(IOliqo sp.) 

7'1~,t.a1s 

__ ., 5 

-- - - ---- ---. 

128 3 268 4 9 1 

1.. 

.!’ r _-_l 

, I. 

.! 2 

.‘j. : 

! ., 

3-t: 

-. 
> 

~.----- --.--- -.-.- ----- -_ ---- - 

\ i, 



Date I~- __-- --_--.-. 
April June RUCplSt i:::?.&P?Y - - .-- __ .._ -__ ___~._. 

’ i . . Z 

5 

1 
2 

I 

6 

r ‘L 

I!! 



Tale d (concluded) 

a-- 

Taxa 
Date Total 

March April June Augcst October Ku?r.>cr -- _I.- 
CUMACEA z 1 2 

JSOPODA 
Xonanthura brevitelson 68 136 19 68 73 364 -- 
HAUS'L'UA~IDAE 49 73 19 5 25 171 . 
BR.AcHYUaA 
Pinnixa ctistata 1 ---a. 4 5 

*Unidentified fragments not included. 

’ ,, 
‘, I. 

38 



011 a.4 4.7 0.1 
::: 

1.7 0.1 - 4 
0 1.0 0.6 - . 
0 1.1 a.1 O*l - 

16.5 
25.6 
19.3 

5.0, / 
* : 

X1.6- ) 
a5.4 ( 

; 
j 

14.1' I 
10.7 , 

16.6 
16.P 
12.3 

7.6 

11.6, 
16.J 
12.5 

12.6 



Table 8 

Benthic Orgsniems per Lime of Sediment by Transect, w- 
October 1975 

- Tranrrect Al:! 
TaXa 1 2 3 4 5 -- _Trateects* 

Polychaetes 10.6 7.8 7.5 5.1 6.4 * 7.5 

Taopod 4.3 2.5 3.6 1.4 0.8 2.5 

Atlphlpod 1.0 1.2 0.6 0.6 0.6 0.8 

Pc.teiypod 0.5 1.2 0.6 0.8 0.9 0.8 

Cae tropod * 0.2 - *- - - < 0.1 

Nemertea 0.2 0.4 0.2 - 0.2 

Bcachyurs * - 0.4 0.1 O.lp 

All Beathod 16.6 12.9 12.7 8.5 8.8 11.9, 
;, l 

. *  ’ 
.  

, ,  

)  

*Total nknbsrr of otganim divided by total litrea of redimsnt. 
,- 

/ , . 
/’ ‘ 2 
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Table 9 

Grams of Organic Matter per Square Metre Sediment Surface, 

by Stations, Tranaecte, and Months,* 

March-October 1975 

-- ,- 
March April June August 

-- 

Traneects l-5 

October All Months 
Combined- 

station 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

12.8224 28.2239 
10.0151 9.3649 
3.7416 18.5963 
8.7616 5.3390 
7.4541 29.3304 

25.9092 5,6138 
2.2807 4.9924 

20.4792 34.1485 
5.8256 2.9322 
4.7147 51.1922 
2.9386 27.8364 
3.3369 6.1442 

Transects perpendicular 
to ehore 

.: x3.5730 8.6673 20.1621 22.0569 

4' 10.8592 2.9869 17.1417 IS.2105 
5 e I 

Trarlseots par6alal to shore 
Shoreline 8.8351 15.3810 
Middapth 14.0258 18.5212 
Of fshors 4.2039 22.0262 

All bats 9.0216 18.6428 

11.7416 
13.3778 

7.0656 
1.5285 
5.1152 
2.0409 
3.0743 
3.8579 
2.2130 
2.8793 
5.3261 
5.9319 

'II 

97.0807 
6.S231 
4.0086 
6.9709 
8.6760 
4.3789 
4.8439 
4.1679 
3.2292 
5.3649 
2.8159 
8.3918 

I 

13.nca 
6.2820 
7.6081 
5.3003 
2.6008 
1.9720 
5.1238 
2.1787 
2.0366 
2.9431 
1.9548 
4,8008 
2.7642 
3,711,s 
9.5500 

6.3566~ 36.3286‘ 3.9160; 
6.0993 5.4223 3.7330* 
5.15534 3.8894 4.8955. 
3.7761 6.5102. 4.0933 

- 1 a 5.3419* 

8.4283 28.6458+ 7.0131 
3,5220* 5.5166' 3.1174 
4.0900, 4.9504. 4.2575 

5.3467 13.0376 4.7959 

32.5959 
9.112'> 
8.20/&O 
5.5TJOl 

10. f,153 
7.9990 
1:.0631 

12.9654 r’ 
3.2474 

13.43.9b 
8.1744 
5.7232 
2.8642 
3.7115 
9.5500 .I ,I 

13.48611 
10.1769' 

6.8138 :.' 
8.0898 
5.3419 *, 

1.7.6607 
8 .s’ofi I’ 

7,9bs 

10.1685 

*Determined by ash-free dry-weight procedure. 
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Table 10 

Grmn of Organic Matter per Litre of Sediment --. 

Arranged by Station, Transect, and ?lonth,* -- -- 
March-October 1975 

- - 
X11 Mm&s 

March si.1 June - Augue t 

Transects I.-5 

Station 
1 0.2041 Oh4708 
2 0.1069 0.1529 
3 0.0920 0.3255 
4 0.1244 0.1145 
5 0.1334 0.4883 
6 0.4679 0.0816 
7 0.0477 0.4752 
8 0.3980 0.6848 
9 0.1294 0.0717 

10 0.0904 0.9339 
11 0.0637 0.4667 
12 0.0677 0.1005 
13 - 
14 - 
13 " 

Traneectrr pctpcndicular 
to shore 

1 0.1556 0.3436 
2 0.2217 0.3895 
3 0.0678 0.4225 
4 0.1967 0.2999 
5 - 

0.3084 1.3664 
0.2235 0.0681 
0.0949 0.0521 
0.0352 O.Ob83 
0.0834 0.0716 
0.0456 0.0414 
0.0816 0.0762 
0.0864 0.0308 
0.0528 0.0281 
0.0615 0.0625 
0.0932 0.0475 
0.1221 0.0889 

-0.1482 0.4887 
0.1102 0,0573 
0.0899 0.0586 
0.0812 0.0627 

Transecta, parallel to shore 
Shora- 

line 0.1319 0.2659- 0;1655' 

Mld- 
depth 0.2618 0.4325 0.0743 

Off- 
ehore 0.0878 0.3932 0.0924, 

All 
Data 0.1605 0.3639 0.1074 

0.1581 0.5015 
O.GS22 0.1207 
0.0637 0.1256 
O.Oh60 0.0817 
0.0331 0.1620 
0.0269 0.1327 
0.0558 0.1473 
0.0269 -0.2454 
0.0200 0.0504 
0.0266 0.2350 
0.0302 0.1403 
0.05?0 0.0962 
0.0347 cl.0347 
0.0374 0.0374 
0.0899 0.0839 

0.0704 
0.0352 
0.0499 
0.0483 
0.0540 

0.2413 
0.1328 
0.1377 
0.1378 
0.0540 . 

0.3887, 0.0749 0.2054 

0.0550 0.0360 0.1719. 

0.0568 0.0437 0.1328 

0.1668 0.0516 0.1467 

Occobl:r COThlXd ----- 

Wctamlned by aah-free dry-weight procedure. 
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Table 11 

Seasonal Distl Lbution of Envlrotunental Parameters - _-- 
Xarch-October 1975 -- 

-I- __--._ ----- -- ___- __-- -. 

drga its 
u/m 4 

Benthos 
Organisms/m2 

Phytoplankton 
(Diatoms/ml) 

Zooplankton per m 3 

(Zones I and XI) 

!Ymtlarval Fishes 
per 1,000 In2 

Early Juvenile Fishes 
per 1,000 m2 

.Juvenile Fishes 
per 1,000 m2 

F-larch 
~- 

9 

April June Augus: October 
-- -- 

13 5 19 5 10 

804 1363 326 775 1055 964 

6530 11482 3285 

2563 3762 297 58 416 1419 

2090 233 107 644 

1142 23 607 24 366 

19 2 28 

36 

119 

13 1 13 

- - No dam. 



APPENDIX A' 

Smnpling collection Data r'rum 

Tim Eoiiviu ?eninsula Site 



Dates, 7~nes, an& Stations 

1975 

Karch 18 

April lb 
> 
1.: 

Nay 13 

June 18 

zone 
open West East 

Intertidal Water Intertidal Intertidal 

I IX 111 Iv 

P B P P 
2 2 2 2 
N N N * 

P P P P 
2 2 2 2 
N N x N 

P P P P 
2 2 2 2 

P P P P 
2 2 2 2 
N N N I 

St-+tior -. -. 

Shoreline Outer-Intertidal c: 

12 3 4 13 567814 9 1,‘ -- ---- 

MWMM H 
BB E3 B B B R I B n 

B B B Fi 1 n 
n n 24 n 
B B B B 

n n n M B BB B 
B BB B 

0 I? 

Aug-ast 19 2 2 

9. ,- N N 1 II 
n n x M BB B B 11 $4 
B BBB 

T'.. _ 
oct&er 14 2 2 BBBB B 

N N N N BBBB B 3 I( 
nNWn n 

lCayr P - Phytoplankton ?I - .Nemplankton postlarval fish 
2 - Zooglankton B - FJenthc~ 
N-N&tan 



Table A2 

Environmental Data Collected on Each Sample Data - 

--- ____ .- 

Sali_nities (Parts -er Thousand) . .~I_ 
Transects and ?mnes 

. (Xl 2 (II) 3 (11X) 4 (IV) T- 
Rcnurks 

--I_- 

Date and Location 
1975 

Tzrature (OC) 
Water 

Uaarch 18 
Shore 
Offshore 

April IS 
Shore 
Offshore 

May 13 
Shore 

5; 
Offshore 

June 17 
Shot-0 
Oifnhore 

August 19 
Shore 
Off shore 

octoher 14 
Shots 
offshnrs 

:o-20 17-10 19 19 
18-20 18-18 20 20 

19 
20 

19 
20 

20-23 1-I-18 15 15 
14-16 12 12 

15 
12 

14 Wind 8 Knots per hc::, 
12 Tide api. 0.1 m 

Wind 10 Knots per hoI1 29-29 29-29 
29-29 

i0 10 
10 10 

10 
10 

10 
10 

ze-3C 
20-29 

12 12 
12 12 

12 
ia 

12 Wind 16 Knota per ?Ic;r, 
12 Tide 0.5 m 28-31 

20-34 28-32 19 20 19 19 Wind calm, S. 
28-35 28-30 20 20 17 Tide 0.1 m 

26-28 24 24 24 22 20 Wind 10 Knots per ho.,- 
26 24 25 25 24 15 Fnots per hour, b>' 

28 

28 



Table A3 

Post1anra1 Fishes and c?CustacemJ 

hkm at Shxs Stations with the Beam-Trawl, 

March - Crtober 1975 

- oata of Collactlon 
narch 16 April 14 -- June 17 c:%bsr'I4 Alqu St 19 

__ stations -~-_ 

12 3 4 47-i-2 34i- -7 3 4 ---- 2 3 4 I. 2 3 al.- 

Gulf #enh.ad*n 29t 40 Y30 65 

i 

Anchor mitchill. --- / / 2w 
40 43 45 

Atlantic Croaker 17 10 20 23 
nicrowaon urdulatus 23/ 23/ 19f 23/ 

1 43 36 33 37 

6 11 14 1 
9.e/ 9.a/ 9-u / 

10 10 11 11 

4 3 13 . 
13/ 13/ lZ/ 

14 14 14 

: 2 15 
19/ 17/ 

12 21 24 

11; 1: 10; : 
13 12 14 13 

40 12 6 51 
16/ 16,' le./ la/ 

23 21 20 20 

10: 14 

2 J 1 s 
13/ 12/ u/ lS/ 

I4 13 12 13 

6'll 2 
8.0/ 8.6/ 6.4/ 8.: 

9.3 as u.6 6.4 

71034 6 3 2 1s 23 3 15 
22/ 19/ 6,' 20,' 42/ 14/ 15/ 14/ 21/ .ll/ 

44 17 43 26 45 22 19 21 12 22 

: s.:, 047, : : 1 

i 
8.6 8.9 9.9. 13 3.2 8.9 

: 
93 

(conthK!a) 
.._ -_ - _ 



Table A3 (continued) 

aclte of Collection 
-- April August 19 March 18 15 17 June cJ:t.cbLlr 1.1 --- -----_ 

stations 
Sp3CiO8 1234121412341234 1 ---I- 3 4 13 - - 
Southern Kingfish 3 4 1 2 3 1 

Went~cirrh~n americanus -- 20/ 14/ / 4.2/ 2-v / 
33 43 22 4.3 28 20 

Black Crum 112 2 1 3 
~rhla - ~rniS -- / / 5.5/ 5-Y / 5.11 

5.9 5.7 5.0 5.5 5.3 5.6 

twkcd ("by 
~c'blcsoma boacl -- 

5pott8d s*atrout 
-qnoscion nabulosrtr I__- 

Inshore L.iurdffah 
foeena fwmdu9 

Bay miff 
Citharichthyr 
Thpt.*ru* 

: 
32 

, : 
41 

2 
9.9/ 

10 

2 
W 

52 

$ 
8.3 

: : 
39 37 

: : 
34 30 

(mntlnu=d) 

31:J. 
7.3/'/ , / 
7.6 6.6 7.4 7.0 8.0 

3 3 
5.8/ ?.3/ 

8.3 7.6 

: :4.: 
4.8 5.3 5.5 



~-- - -  -  - -  --_I_ 

I_---- Date OP COlleCtiOn 
.Yarct, 12 j  

--- ~~.-_-. 
-___ ?pril 15 June - 17 AU ust :9 r,ctrbcr 14 - - --..---- 

stations rpecirs ---L.-z -7 3 -. ----..- . 4 1 2 3 4 17 3 
4 .? 

. -._- 
A ;L!-.-,& 12 --'-.- __._ 

star crua 
Stxlllfi?r I_-_- 

lancevlntub -- 

Silver Perch 
Baridiella eura --- -- 

Chain Pipsfish 
_Synqnrthus loui~ianss 

1 

5. ii 

9.3 

:: 
4.2 

: 
32 



'Table A3 (concluded) 

--. --- --._ __ 

aate of Collnc~tlon Narch lfl ADIil 15 ------- --__--~ --.__-__. 
.YUPf' 17 Auousy.~9 .'ct'>UCr 1 ,l __-. --.-__--_ __. 

staf:o~s 
_Spegies _ 2 3 4 ---.L-- 

1 2 3 41-T-2--3 ~--._-- , s 
-- -4 2.-_2_?_. _ -?. .-...J..- _ 

Gram Skrinp ~187 24C !65 135 75 34 17 12 11 10 n 11 23 26 18 6 
--- 11/ Pen*cus aztfcus il/ II/ Ali lo/ lo/ 11/ 111 .i4/ 251 .i4/ / 81 9, 19, 6, 

14 13.5 17 14 17 i3 13 ?3 7s if: 71 55 9 90 35 '0 

white shrimp 1 5 1 4 !  ,] 21. R: 93 61 :: I 7 

PI___ / PtnaCIUs setiferus / 4:,/ 5,' 5/ 5/ s/ 2'; 
45 50 55 7 45 65 (3 :, ' 

IO/ 9/ / / / 
34 15 12 12 >; 

Blue Crab 
Callinectes snpIdli~ 

4 3 3 
11,' 12/ '..l/ 

24 24 2 5 

Hermit Crab 
Clibanariuc vlttatus 

2 7 

rota1 483 240 1270 136 7s 34 17 12 15 10 9 20 60 112 11.5 7 3 12 0 1 7 

_II- -__I-__ _ 



bu:dnl:ce and Pangn of Lupq_ths(mn) of Juvcnflo rlsh*fs .,,:d Cr,,etacnn,,n ..--~-- --- -----_--...- 

Taken at S!~~ore Stations with the 7~lr Spine --_-I_____ -___ -- 

I ':uch October 1975 - 

Date of <:ol:cctlon 
I .rch iY kpril 15 

-- --- 
,Junc 17 Auqust 1Y 0 :to'wr :.* 

.St.StlU-.‘; 
spcci@S 

I_--- .-- __,- - -... 
._ib2 34 1234 1'34 1 2 3 4 ,t i; Iti?t;il*s 

Aialrltic Croaker 396 h9i 360 551 10 111 72 192 hH G 1 
:.:i L ropogon io/ .a/ 2:: 25/ 35,' oo/ 41/ 40/ 47/ 53/ 

unau1atus IF 66 70 65 -__ 50 50 82 a0 75 75 

white nu11et R5 494 104 7 37 13 5 

=! cur@Gla 35/ 26/ 26/ 33/ 42/ 44/ 41,' 
54 59 39 47 76 b9 72 

spot 14 205 16 18 
Leiort@:ous --___ 37,' I7/ 13/ 35/ 

xnnthurzs 15: 69 54 64 40 -- 

A?:mtiu Threadfin 2 
.?olydnctylub 

?^tD"E""R -- 
401 

SO 

.iay ‘wlctiovy 
R'~hoa mitchilli -- --- 

4:; 45; 4:; 3;: 2 
45/ 

52 49 57 "1 50 

Gull' Kingfish 
Menticlrrhus littorali~ -- 

5s 39 69 35 
44/ 40/ 45/ 3A/ 

75 69 70 72 

41 76 134 14 
46/ 45/ 44/ 45/ 

55 54 55 53 

6 12 18 1 11 7 35 4 
37/ 38/ 26/ / 29/ 32/ 33.#' 20/ 

46 53 47 44 44 41 39 38 

3 6 6 27 r6 3.9 2 
37/ 32,' 25/ 24/ 26/ -i/ 29/ 

48 42 108 56 54 56 37 

Sea Catfish 17 40 8 12 2 28 
hrfus falis -- 40/ 43/ 77/ 78/ 

41; 
38/ 41/ 

102 232 94 100 55 46 48 

Lor:~~noss Killifish 1 129 1 6 2 5 4 3 a 1 x' 2 26 

20 

1 

2 
i‘undulus amilio --- __ 40/ / 29/ / 40/ 40/ 40/ 36/ 34/ 27/ ,' ?H/ 36/ 30/ 

61 61 68 b5 60 45 55 47 43 55 40 42 39 43 

(continued) 
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Table AS 

Counts of Phytoplankton, March-June, 1975 

(Number8 per Millilitre)* 

Orgsnism 
Zones 

I II III - - IV 
a. March 18, 1975 

Dintoms 
Asterlonella~japonicn** 
&eptocylindrus minimua -- 
SJkelstonema coatatum 
Navicula spp. 
RJitosolenia fragiliseima 
Chaetoceros simills 
Awhora ostrearla 
S-xlrella srnithii -- 
Thalassiosira rotula -- 
Thalassionema nitzchioidee 
Coscinodlscus sp. 
Biddulphia~bilienaia 
Rhizosolena robueta 
Etzchia closterium 
Podosira stelligoF 

brlghtwelhi Ditylum 
Liasophoro jurgensif 
Pleurosdgma aestaurii 
_Cyclotella sp. 

Anxphora op. 
Thalassiosira nordenskioldil 

- I  

. Subtotal 

Dinoflagcllatc8 
Pcridinium trochoideum 
Exwiella cassubica 
YZi~llate cyst 
Prorocentrum micans 
Lunate cyst 

Green Algae 
Biflagellated zooepore 
_Carteria sp. 
Stichococcus sp. 
Unidentified coccoid 

3205 
680 
660 
445 
345 
165 
140 
140 
140 
120+ 

2 
60 
60 
60 
60 
60 
60 

6520 

il0 

4330 

60 

ii 
110 

60' 
180 

350 

60 
60 
60 

180 0 

1350 3680 
1055 2145 

870 1135 
185 190 
110 60 

60 
60 

130 

60 
320 

60 

60 

120 

100 
60. 

'60 

i 

130 

100 

100 
60 

8040 

2760 
530 

2490 
190 
230 
130 

120 

100 

i13* ." 

_, '.' 
" :._ : 

:2go I'.. ;:-/ 

'. r .". s 

: /' 
. 40’. 

i 

’ 

130' 

7165 

180 

180 

0 



Table A5 (continued) 

Zones 
II III IV I 

b. April 15, 1975 

6790 

-- Organisr 

Diatoms 
_Leptocylindrus minims** -w 
Aatetionella -- jeponica 
Thalassiosira rotuln -^ 
Thalassiosira pseudtinai1a 
Gechia closterium 
Skeletonema costatrm 
Navicula app. 
Chaetoceroe socialis 
Meloaira suleata 
@3ctnodiscus sp. 
Nitzschla ap. 
Pleurosigma sp. 
Malosira ep. < -_I 
Rhizosolenla ap. 
Amtphora Sp. 
I&uiaulus heucbii -- 
Dltylum brightwelll 
Thalassfonema nitzschio 
Fragllaria sp. 

ides --I 

Cyclotella Sp. 

DinoflaSellatcs 

Subtotal 

Subtotal 

5240 
2690 
580 
410 
400 
3-c .%JU 
230 
230 
160 

60 
60 
60 

10350 

Green Algae 
Cartcria sp. 
Dunaliella sp. 

60 
60 

Subtotal 120 

GO 

subtotal 60 

(continued) 

7850 
1060 

60 
620 
260 
250 
310 

60 
60 

210 

60 
60 

10860 

6920 
1450 
1410 

340 
140 
930 
480 
440 

60 

120 
60 
60 
60 

120 140 

60 60 
60 PI__ 

120 60 

60 
60 -- 

120 0 

1710 
116G 

210 
140 
660 
210 
480 

60 
210 
360 

60 
60 

140 
120 

12370 

CO 

60 

60 

60 

0 



Table A5 (continued) 
. - 

Zone 
Organism I - II 111 IV - - 

c. May 13, 1975 
Diatoms DPatoma 

Nitzschia lanceolata** Nitzschia lanceolata** 
Chaetoceros graclle Chaetoceros graclle 
Navicul;npp. Naviculinpp. 
Thalaaaioslra pseudonana Thalaaaioslra pseudonana 
Nitzachia cloatevlum~ Nitzachia cloatevlum~ 
~eptocylindrua nlnimua ~eptocylindrua nlnimua 
Gyroelgma hippocampua Gyroelgma hippocampua 
Skeletonesm costatum Skeletonesm costatum 
Hantzschia ap. Hantzschia ap. -- -- 
Cosclndliicua sp. 
Bacteriustntm sp. 

Dincflagellates 
Gyrnodinlum sp. 
Proroceaty BiLana 

Euglenoida 
Eutreptia cp. 

Green Algae 
Plawa_ sp. 

Blue-Green ALmtt 
Gleoeapsa sp. 
Oscillatoria sp. 

Subtotal 

Subtotal 

Subtotal 

Subtotal 

Subtotal 

510 240 270 
120 30 330 
150 180 510 
120 120 420 
120 150 510 
120 110 

30 30 30 
30 30 

120 120 
30 30 
30 30 P -- 

1200 960 2360 

30 
30 110 --- 
60 ll0 0 

30 -- -- 
0 30 0 

30 30 110 _I_- 
30 30 ll0 

240 210 540 
546 1470 -- 
780 216 2010 

210 

120 
180 
210 

30 
110 

30 
30 

920 

0 

30 

30 

30 

30 

360 
420 

780 

(continued) 



Tiibie F. iconcl\rded) 

_- 
Zones 

I II III IV -- - 
d. June 17, 1975 

Matom 
Navlcul? snp. . 
Asterlme lla j .3ponLcaL 
Leptocylirrdrus mini& 
Chaetoceros socialis 
Nittscbfa clwterim 
Skeletonem costat& 
GGinodiscua sp. 
Thalassiosira rotula 
NitzschialJ~~ceolata -- 
@~~~rpha fl~bellats 
Thalassfonema nlttschloides 
Rhizosolenia ep. 
Cyclotella sp. 

Dinoflanellatas 
Pror~~entrum micans -- 
Dlnoflageilate cyst 
Exuviclla sp. 

Green Algae 
Dunaliella ep. 

Euglenoids 
Eutrcptia pertyl 

Blue-GreenAl8ae 
Oescillatoria sp. 
Chroococcns up. 
Glwocapaa 

Subtotal 3780 

Subtotal. 

90 
30 

120 

Subtotal 0 

subtotal. 

subtotal 

0 

2970 
510 
270 

3750 

1640 
540 
330 
300 
210 
210 
210 
210 
120 
60 
60 
6(i 

1710 
360 
180 

240 
300 
220 
330 
120 

240 

3690 

60 

60 

90 

90 

60 30 30 

60 30 30 

930 
210 
180 

1320 

1.290 
90 

150 
120 
180 
120 

90 

90 

120 
30 

120 

2400 

30 
60 

90 

90 

90 

780 
90 

870 

TOTAL 27,130 22,460 29,100 

1140 
1170 

150 
30 

210 
300 
120 
230 
90 

30 

90 

3600 

0 

60 -- 
60 

660 
390 
60 

1110 

26.395 

*Counts were made with a Palmer-Makmey counting cell and a phase-contrast 
microscope. The number shown represents the counts of aeven or fourteen 
preparations calculated to give the nwnber r rillilitre. 
tions represent a total volunm of 0.1 till% E" 

Seven prepara- 
itre. 

l *Uany of the organisms otselved occurred in various colonial forum. For 
such individuals the individual cells and not the colony are counted. 
+Counta that are less than 100 per tilliUtre are based on the observation 
of om specimen of that species in the total number of preparatiorx coun:ed. 



623.0 4E?Q.S 2340.4 34x8.0 s.3 h.S 11.5 lo&? 36.6 43.4 

233.4 909.9 17.9 22.7 F-7 0.9 3.1 2.l 1.2 

79.6 

263 

160.6 

lx? 29.1 3.1 2.1. 

4.9 1.6 

. a.9 1.6 

1.6 6.3 12 



b. ZUXBII 

174.4 33.0 lllZ.6 780.6 101.1 

69.8 66.0 1092.4 1052.5 23.4 

58.1 16.5 8.0 3.2 

1.1 

8.6 9.1 1.6 

0.4 

1.1 

66.4 132.3 156.3 43.9 zz.5 :. 3 

24.5 21.9 26.3 9.0 6.3 

2.0 1.2 1.2 0.7 3. 

0.6 1.2 9.0 1.t 3 

0.9 

2.3 

0.3 1.2. a.3 

0.6 



Table A5 (conclnued) 

--~ 
Date 

nar:> 18 
Reo;i\z 

&I1 15 r(ay June 17 %!?Pc12 
-- 'RrPliGlCC RCJl.iC8tt R.ZpliOlte SPOl i-3:.2 --.zLLL..- 

Taxa A B A B A B A B A a - - - -- - - - - I -- 

e. ZONE XII 

35.9 252.1 78.2 119.1 

77.8 430.3 348.1 41.8 

12.0 4.0 2.5 0.7 

4.2 

79.5 268.6 596.1 Aore: zoop1c: 
4.7 5.3 18.8 not ccllectcd 

or October in 

1.2 4.9 

X.8 

1.3 1.4 

4.4 

3.0 

0.7 

1.3 



Table A6 (concluded) 

- 
* Date 

Uarch 18 April II Kay.13 June 17 August 19 0% 
RepliC2ltt Replicatr. Replicate 

l-axe 
Replicate 'lep1icateY 5; 

--AL A B 
-.- 

~ - A B -A- L "- A 3 

d. ZClh2 IV 

206.0 48.3 217.8 2016.4 126.9 

123.6 299.0 923.0 720.1 11.8 

67.4 89.7 1.81 3.13 1.2 

ii.79 b3.83 2.4 

1.5 

0.3 

0.9 

6.26 

0.3 

160.8 143.1 249.) 

X.0 17.0 42.7 MO:e: -- ZoapZar.ktoF. 

1.3 not collccrd in h 
or October In ZOXE 

1.2 

0.9 1.9 

1.9 

1.9 

0.6 

0.3 

- 



Table A7 

Trawl-Caught Fishes and Invertebrates by Month, Zone, and Tow 

--__.--. 

Taxa -- 

vERTI;BRATEs : 

Atlantic Croaker 
(#icropg@n urrdulatus) 

spot 
(Lciaatanus xanthurua) -- 

Sea Catfish 
(Jirius felis) 

Gulf Butterfish 
(-1~s burti) -- 

kmthern Stargazer 
(~4scopus ,y-graecum) 

:'r*?t kaffer 
(~hoeroides parw 

Bighead Searobin 
Wrionotus tribulus) -- 

* A.1 LIL 
Tow Number --- 

-2 
Tow mlber TowE Tow Num:, ~-- -.--- 

2 1 2 1 2 1~ -- --.- - -- __ -- 1 

a. March 1975 - 

86.3' 
294' 

6.1 
1 

98.1 70.4 17.7 117.1 106.0 66.1 !. - - - - .- __ 
36 23 27 36 21 24 

8.1 
3 

1.1 
i- 

1.0 2.1. 
-i- -r- 

1.1 
-i 

3.0.8 
1 

1.0 
-i- 

l Total weight in grams. 

** Number of organisms collected. 

(continuedL 



Table A7 (contix -dJ 

___.- 

hXd 

INBERTEBRATES: 

-- 
Zone 

I 
--___- 

II III I‘? 
Tw Number 

_. 
Tuw Number Tow Number -- TOW N!iml-r~~ 

1 
7 

1 2 
__.-_- __ 

- --f-l- 1 2 : --- -. - - -__ I~ 

b. March 1375 (~ontinuod) ----.._-- 

arol n Shrinp 
(renaeus aztecus) 

White Shrimp 
(Penaeus setiferus\ -- --_' 

Ylue crab 
CCallinecres sapidus) -w-e.___ 

1.0 -i- 1.4 j. 
--T- -’ 

14.3 27.2 77.9 50.3 10 33.3 35.2 -- 70.3 59 4 - -- -- 21 17 -I_. 
12 10 21 21 

410.8 187.2 436.4 309.0 - 148.Y. - - .- 
3 2 2 2 -I- 

c- April 1975 

VERTEBRATES : 

AtlmtiC Croaker 2.0 
(EisoEogan undulatus) -i- 

spot 
(Lsiostomus xanthurus) -- 

Bay Anchovy 2.8 
Uinchoa mitchilli) i- 

Southern Stargazer 
(Astroscopus y-graecum) 

white shrimp 
(Penaeus Yetiferus) -- ---- 

1.2 -- 
1 

5.2 12.3 7.1 40.1 
-i- -- 2 1 5 

4.9 3 . 1 9.3 o., -- ?.i .-_- 
1 2 2 -i- 7 

1.2 -- 
1 

(continued) 

15.4 25. -_ -.... 
1 



Table A7 (continued) 

Tax.2 --. ---._~ 

VERTEBRU'ES: 

Atlantic Croaker 
(Micropogon undulptus) -...- 

spot 
(Leioatomus xanthurus) 

Sea Catfish 
kius fells) 

Buttarfish 
(Peprilus burti) 

Ba;' Anchovy 
Qnchua mitchilli.) I__-- 

Wlantic Thread Herrjng 
(Opisthonema oglinum) 

Atlantic Threadfin 
(Polydactylus octonomus) 

Pinf ish 

(Lagcdon. rhomboides) 

Zune - ------- 
I II III i ‘. 

TOW Number 
-- 

Tow Number - “‘ow Yumber 
____- 

T‘.>.@ hi-::, 

1 
-- ----i-.- ---L-!- 
2 2 1 _~ -- .-:- - _I - 2 --. 

d. June .>75 

40.6 -_- 
14 

69.6 

7 

12.9 
-i- 

2.4 
-4 

43.5 
16 

87.6 
lo 

32.8 
z 

2.4 
3 

120.3 92.7 25.6 40.3 90.0. 4 1, - _~- -- - -- 
37 

_~. 
26 8 11 16 

200.6 G.8 7.5 7.3 9‘7.4 6h __- __ 
23 4 -i- 1 

-- _-- 
9 

f4.1 15.6 15.0 

4 - 1 -- .! 

0.8 0.5 1.0 0.3 

2 -. 1 2 T 1 

0.8 
2 

6.5 13.7 

3 3 

19.4 19.8 17.8 
-i- -2 1 

6.0 
2 -- 

(continued,) 



Tabla A7 ~(continued) 
.  .  .  .  

I . 
,’ 

-----.A.. _ 
L. 

;  .-,_’ .  
/ !  

:  .  
;’ 

‘:*‘_,- . , .  

.  < 

L : , , .  :  



. 
Table A7 (ccmtihuedj. 

.,_, " . ; 

II III 
Tow Number 

1v -- 
Tow Number Tow Number 

1 2-‘ 1 
Tow Ntmh~ 

-., - a 1 
-- ..- 

z- -- -'- 1 2 - -.. _. ., ,, ,( ', 
,'. I ,I ;:' ._ e. August 1975 

. ..., 

18.2 ,'.,., :,; 

1..,,,. .I ! 

,J. 



Table h7 (concluded) 

r :: . -., 

i . “ ;_, ,>P 
-- 

II :!..,, 
Zone 

,j :.-,- , 
: 

. . I 11 XII 
. 

IV II__- 
,: '<. 

.._' ' : #me‘LL 
Tow Nmhr ‘lbw Nmber 

-a II. . 
Tow Number Tow Numbi! r --- 

.2 1 2 1 2 w----_ 
:’ 
.* L’,., : f. October 1975 
', '. : .I 

:--. 'j:,v-icRTEBmmI 
.,. . . . . 

_ ^.; .I (- ,.i' r ., /. 



lktmbers of Benthos Collected Per Square Hetre by Ssmpli:~ 
Date and Station -.,.- 

a. Folychaetee 

1 

2 

3 

4 . 

5 

6 

,; 7 

' 
.a 

9 
l 

i0 

11 

12 

13 
1 . 
/ lb 

1S 

Average 
by Date 

SarapIe 
Half 

A 
D 

A 
D 

A 
D 

h 
D 

A 
D 

Sampls Date 
Warch April JUnO August OC-iXG 

18 15 18 19 14 -I_-. 

86 ,689 172 2067 947 
430 s17 258 1636 1636 

603 603 172 603 947 
344 430 86 430 430 

* 517 173 258 86 172 . 
258 689 258 344 258 

' 517 258 86 344 344 
430 172 172 344 344 , , 

86 (56 2% 430 775 
86 86 172 344 111.3 

27: 
238. - '344 
344 . 603 

344 “. it2 258 - ’ : 298 ” I 619 

66 66 1206 
0 0 tor3 

28568 
is8 
258 

86 517 603 
172 430 X033' 

1722 
603 

:. 258 
517 

222 298 

1722 
-. - 603 

150 473 649 

. 

(continued) 
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; Tablo A8 (mtimed) 

March 
Sample Date 

Ami1 JUJM A= October 
16 

0 
0 

-15 

0 
0 

18 -- 
0 
0 

19 * 14 -- -- 
0 0 
0 0 

Station 

1 

2 

3 

4 

5 

Q 

7 

fl 

9 

40 

11 

12 

13 

14 

IS 

Average 
by Dote 

siunple 
Half 

A 
D 

A 
D 

A 
D 

A 
D 

A 
D 

A 
D 

A 
a 

A 
D 

A 
D 

A ( 
D 

A 
D 

A 
D 

A 
D 

A 
D 

A 
D 

‘CI 
t. 

0 
0 

0 
0 

0 86 
0 0 

0 
0 

0 
0 

0 
6 

0 
0 

0 0 
0 0 

0 
0 

0 
0 

* 0 0 
0 0 

Q 0 
.8C , 0 

0 0 0 
0 .o 0 

0 0 0 
0 06 0 

0 0 
0 0 

0 0 0 
0 .- 06 1 ‘0:. 

0' 0 
0 0 

0 _ '0 
0 

0 
0 

0 

0. 

06 
0 

0, 
06‘ 

0 
0 

7 7 7 

(uontlnwd) 
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Table &8 (ccntimed) 

u. Amphlpoclo 

Station 
-- 

1 

2 

3 

4 

5 

6 

7 

Cl 

9 

1% 

31 

12 

13 

14 

IS 

worago 
by date 

sample 
Half 

A 
D 

18 

86 
258 

June 
18 

172 
86 

Aug&e 
'9 - 

0 
0 

*to&r 
14 -- 

0 
0 

A 86 
D 66 

86 
0 

172 
0 

A 258 
D 86 

689 
344 

0 
.86 

A 
D 

0 
86 

0 
86 

86 
172 

A 0 
D 86 

0 
$6 

0 
' A72 

A 
D 

430 
344 

0 
0 

172 
86 

A 
D 

256 
0 

0 
0 

0 
. 0 

A 
D 

1033 
172 

SO 
0 

0 
86 

A 172 
D 172 

0 
86 

258 
86 . 

A 
D 

258 
86 

172 
0 

A 172 
D 0 

66 
66 

A 86 
D 0 

April 
15 

172 
86 

0 
86 

0 
0 

172 
86 . 

1033 
43Q 

517 
ua I 

6as 
77s. 

P72 
0 

0 
344 

2% 
430 

m, 
172 

172 
258 

0' 
0. 

'0 
0 

0 
0 

86 
0 

0 
0 

0 
172 

0 
0 

0 
0 

66 
0 

0 
0 

86 
0 

0 
0 

0 
Q 

0 
0 

0 
0 

h 0 
D 0 

A 
D 

A 
D 

258 
0 

86 
86 

72 

Samplr Date 

176 262 68 18 

A28 



T&.38 A8 (cmntinvzed) 

d. Ssqod 2 

Station 

-- -- 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

23 

14 

15 

Avcra’Je 

by date 

Uarch 
8ample date 

hpril JWrS huqusll 0ctu.kec 
14 

172 
430 

A 
D 

517 
86 

A 

V 

18 15 1B 

430 0 0 
433 258 258 

0 0 0 
86 a 0 

0 0 0 
258 86 0 

0 0 0 
86 0 86 

17i 94'1 430 
258 1636 172 

1120 2375 177 
18W 1808 0 

0 1119 0 
86 94t 172 

0 Sl7 a 
0 86 0 

86 917 it 
86 6003 a 

66 0 172 
0 1033 172 

517 0 0 
344 430 0 

86 9k7 0 
0 436 0 

19 -- 

603 
1' < 

xi4 
251 

430 
J,17 

344 
172 

258 
689 

258 
1119 

86 
0 

0 
0 

0 
86 

258 
0 

0 
258 

0 
a 

c 
CI 

A 
D 

lx? 
623 

A 
D 

517 
947 

.A 
D 

. 
A 
D 

88 
172 

689 
773 

0 
0 

86 
0 

358 
172 

a6 
Q 

A 
D 

0 
0 

A 
D 

344 
0 

A 

n 
Q 
0 

A 172 
D 0 __ 

235 

-- 

5'70 

- 

(continued) 

68 247 240 
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Tab30 A8 ~can-dnuedci) 

a. BezecypAs 

-__. -- 

Sample Lhte 

2 

3 

4 

5 

b 

7 

8 

9 

1U 

11 

12 

13 

14 

15 

S&316 
!hlf -_I 

A 
3 

A 
3 

A 
I-1 

# 
3 

A 
0 

A 
? 

A 
D 

A 

D 

A 
D 

A 

D 

A 

D 

A 

D 

A 
D 

A 

D 

A 

D 

Bar-h April 
:8 15 

0 0 
0 0 

0 
0 

86 
86 

0 
0 

0 
258 

6Q3 
603 

0 
86 

0 
0 

fl7 
517 

344 
51? 

0 
0 

172 
0 

0 
0 

86 
0 

0 
0 

172 
517 

775 
344 

430 
344 

537 
86 

517 
603 

0 
1033 

0 
430 

947 
430 

18 

86 
0 

66 0 

0 0 

0 

0 

86 
0 

0 
z 

0 
0 

0 
86 

0 
0 

0 
0. 

0 
0 

0 . 
0 

0 
0 

0 
0 

D 
0 

0 
3 

86 
86 

0 
'0 

0 

2% 
0 

8is 

0 
0 

537 
0 

86 0 D 
258 0 Pb 

0 
0 

0 
u 

0 
0 

0 
0 

86 
344 

0 
172 --. -- 

158 301 32 14 64 

(ccmtinuedd) 
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laiilr A8 (continued) 

f. Gastrqc& 

station 
------ 

1 

2 

4 

s 

6 

7 

1c 

11 

12 

13 

14 

15 

Awraqe 

hy !:dcO 

Sqle 
Half 

A 
3 

A 
D 

a 
D 

a 
D 

A 
D 

a 
D 

A 
D 

A 
D 

a 
D 

A 
D 

1U -- 

0 
0 

0 
0 

1 
c 

0 
0 

0 
0 

0 
86 

0 
0 

0 
0 

0 
0 

173 
0 

a6 
Q 

0 
0 

0 
0 

w&r?* 
18 

0 
0 

0 
0 

0 
:: 

c 
0 

0 
0 

0 
Q 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

a 
cl 

0 

L' 

0 
0 

0 

0 

0 
0 

0 
0 

? 
0 

0 
0 

0 

36 

0 
0 

0 
0 

0 
0 

0 

‘3 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

c 
G 

0 
0 

86 
,O 

0 

86 

86 
0 

0 

0 

0 

0 

0 
0 

r? 
0 

0 

0 

0 

0 

- - - 

14 3 0 

(contlnrcad) 

7 

0 

0 

c 
0 

0 
0 - 

3 



--- .s.mplc c.xts 
&arch &April 

Half 18 --- 
A 0 
n 0 

15 

0 
0 

A 0 
n c 

0 
0 

A 0 
0 0 

0 
Es** ’ 

A 0 
D 0 

9 
0 

A n 

D 0 
0 
0 

A 0 
D 0 

8(5*. . 
0 

A 0 
D 0 

0 
0 

A 0 
D 0 

0 
0 

A 0 

D 0 

0 
0 

A 0 

D 0 

0 

a 

0 

D 0 
0 
0 

A 0 

D 0 

0 

0 

June 
18 

0 
Q 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

-- 

0 

August 0cM.e: 

15, --- 

3 

0 

14 -- 
0 
0 

c 
0 

t 
3 

0 
0 

0 
0 

0 
0 

0 
0 

0 

0 
3 

0 
0 . 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

a 
0 

0 
15et * 

0 

0 

0 
0 

A 

D 

A 
D 

0 
0 

0 
P6t ' - 

0 14 
.~. --~- ..--.- 

. Actuzl tot41 r1kAItlbwr collectedl arc 2 c-cm-Is ad 4 c1 ?I. 
. . CuLli:'dn,. 
t ~‘L-dtrb. 

A.32 



;l-.i-!;., 35 Orqmic Contentper Litre of Sedim9t kg . . -._-__. 

t Ittic: 

10 

1' 

12 

:3 

I 4 

; 

:. < 

D 

(‘ 

3 
C 

B 

c 

a 0.07w 0.0706 0.0323 0.0412 
c 0.8282 0.0893 0.0547 01038G 

B 0.0580 0.0962 0.0771 
C O.OJSO Q*C:n" 0.0'737 

B 0.00175 0.0749 0.0805 
c 0.08252 1.1048 0.0932 

H 0.1459 0.0927 0.0364 
C 0.1209 0.0532 0.0680 

u iOIl&;. 1.0457 O.O%S 
c 0.0683 1.0694 0.0664 

i3 0.0551 0.4729 
c 0.0725 0.6463 

B 0.0573 0.0714 
C 0.0780 0.1446 

B 
c 

H 

fr 

,’ 

Harch 

0.0215 
(:'..3160 

0.0941 

0. 2313 

0.1367 
0.033-1 

n _ 259 
0.1302 

April 

--- 

9.2204 

0.6594 

0.1574 

0. 1.>ca 

0.1956 
!I..lrliiZ 

17.1326 
0.0522 

0.1261 
0.9072 

Jline 

-.-- 

0. lr;33 
0. .:>lf! 

c. 1373 
0.31-t-4 

0. il.141 
0.1411 

0.07c9 
0.1041 

0. G!?40 
0. lo:!'a 

0.1400 
0.0951 

0.0544 
0.3H3- 

0.0555 
O.OHSU 

0.0314 
0.0304 

0.0283 
0.0278 

O.OQ72 
0.0348 

0.0548 
0.0371 

0.5370 
0.1189 
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